Adipose tissue appears to be more than normally active in hyperthyroidism. The low fasting respiratory quotient and increased oxygen consumption (1, 2) as well as the predisposition to ketosis (3) of hyperthyroid subjects suggest that mobilization and oxidation of fat are accelerated. This inference is supported by the finding of an increased rate of turnover of fatty acids of thyroidfed rats (4, 5) .
Adipose tissue appears to be more than normally active in hyperthyroidism. The low fasting respiratory quotient and increased oxygen consumption (1, 2) as well as the predisposition to ketosis (3) of hyperthyroid subjects suggest that mobilization and oxidation of fat are accelerated. This inference is supported by the finding of an increased rate of turnover of fatty acids of thyroidfed rats (4, 5) .
Recent studies indicate that the nonesterified fatty acid fraction of plasma reflects the metabolic state of adipose tissue. The concentration of nonesterified fatty acids (NEFA) rises when energy is drawn from stored fat, as in fasting, uncontrolled diabetes and after epinephrine (6) (7) (8) , and falls after administration of carbohydrate or insulin (6, 9) . The fall after insulin administration has been related to diminished outflow of fatty acids from tissue stores (9) (10) (11) . The sharp rise after epinephrine is probably due to action at the same site, since epinephrine causes an output of fatty acids from isolated adipose tissue (11) . Thus the concentration of NEFA in plasma appears to be an index of the rate of mobilization of fat.
The present studies were undertaken to see if the altered fat metabolism of the hyperthyroid state would be reflected in changes of plasma NEFA concentration of patients with spontaneous hyperthyroidism and of euthyroid subjects treated with triiodothyronine during acute and long term experiments. In all subjects studied, the plasma NEFA concentration was found to be increased when the metabolic rate was elevated.
PROCEDURE
Group I. Measurements were made of plasma NEFA concentration (6) of plasma taken at about 9:30 a.m.
(after an overnight fast) from nine patients with typical thyrotoxicosis. The diagnosis was established in each case by characteristic signs and symptoms, including elevated basal metabolic rate and thyroidal radioiodine uptake.
Group II. Six euthyroid subjects (four obese, one with sarcoidosis and one with a parathyroid adenoma) were tested as follows: Two control blood samples were taken in the morning (after an overnight fast which lasted until completion of the test) and then either 1 or 2 mg. of L-triiodothyronine (TRITH) or 15 mg. of L-triiodothyroacetic acid (TRIAC)1 were given by vein and additional blood samples taken each hour for the next six hours. The basal metabolic rate was measured at the start of the test and after five and six hours. As a control, the procedure was carried out for each subject in the same way except that no medication was given. All samples were analyzed for NEFA, cholesterol (12) and glucose (13) .
Group III. Seven euthyroid subjects hospitalized on the Infectious Disease Service were given TRITH as a therapeutic trial in the course of an unrelated study to be reported elsewhere.2 These patients received a daily dose of 0.15 to 0.2 mg. of TRITH orally for 30 to 40 day periods alternating with similar periods during which no TRITH was given. Blood samples, taken each week after an overnight fast, were analyzed for cholesterol and NEFA. The basal metabolic rate was measured every two to four days. (Figure 1 ). This increase was significantly greater (p < 0.01) than that observed during the control test when no TRITH was given (Table I) . After administration of TRITH, oxygen consumption rose significantly (p < 0.01) above control values, but no significant changes of glucose or cholesterol concentrations were observed (Table I) . From about the eighth through the thirty-sixth hour after TRITH most subjects showed one or more of the following signs and symptoms of thyroid effect: tachycardia, nervousness, headache, rise in systolic pressure and, occasionally, rise in body temperature (less than 10 C.).
RESULTS

Group
Only one of the four subjects given 15 mg.
TRIAC had any effect from this dose. The subject who did respond showed the same changes which were observed after TRITH: a sharp rise in NEFA and basal metabolic rate, but no alteration of either cholesterol or glucose concentration.
Group III
During the first week of treatment, all subjects given 0.15 or 0.20 mg. TRITH per day developed clinical signs of thyroid effects, with marked elevation of metabolic rate, fall of serum cholesterol and rise of NEFA (Figure 2 ). These effects disappeared during the first 10 days after TRITH was discontinued and returned when it was given again. (A typical response is shown in Figure 3 .) During the control period the mean of the plasma NEFA concentrations of all subjects in this group (15) . This suggests that the plasma NEFA rise is directly associated with accelerated mobilization and oxidation of fat necessary to support increased caloric output. SUMMARY 1. Plasma nonesterified fatty acid (NEFA) concentration was found to be significantly increased when the basal metabolic rate was elevated in subjects with spontaneous and induced hyperthyroidism.
2. Euthyroid subjects showed an increased NEFA concentration within six hours after the intravenous administration of L-triiodothyronine, when accelerated oxygen consumption was first observed but before other signs or symptoms of hyperthyroidism appeared.
3. These results suggest that the increased plasma NEFA concentration reflects the accelerated mobilization of fat necessary to 
